INTRODUCTION
New consumers increasingly committed, require companies to work for increasing social and environmental responsibility, therefore, the entire market is returning to sustainability as a response to this requirement (Voltolini, 2012) .
The fashion industry, especially the textile and clothing industry, as one of the industries with the most negative environmental impacts as a result of their residues, must make decisions towards sustainability.
Objectives
The main objective of this work is to create a database that gathers information on clean waste from the textile and clothing industries in Portugal, with a view to a more sustainable management of textile waste, by reducing or reusing it. This article aims to present the exploratory work done about textile waste management in Portugal in general, and in the specific case of a garment production company as a case study.
Methodology
First, this study will be based according to exploratory research, using qualitative methods, more specifically, a case study of a clothing company. Furthermore, the dissertation project follows an approach of the "design thinking" methodology. For Cardon (2010) , the "design thinking" methodology is a "useful tool that applies the creative and critical thinking to understand, visualize and describe the complex or poorly structured problems and then develop practical approaches to solve it." According to Brown (2008) , this process can be summarized in three phases: "inspiration", which is the identification of the real problem; "ideation", which is the process of creating ideas to generate innovations that can solve the problem, and "implementation", which is summarized in the selection of the best idea and its execution. The stages of this process sometimes are not linear so they may occur simultaneously or be repeated to achieve continuous innovation. This article presents the results of phase "inspiration" by identifying the main problems in the waste management from the textile and clothing industry, through observation, study, display and analysis using the case study, more specifically, the study of a clothing company.
THEORETICAL CONCEPTS

Fashion and Sustainability
The fashion industry, namely the textile and clothing industry, is an economic potential that employs millions of people around the world, in spite of being also one of the most polluting to the environment (Black, S., 2008) . This is due mainly to the briefness of the life cycle of fashion products leading to the production and uncontrolled products consumption, with a programmed date of obsolescence every six months. However, nowadays consumers begin to raise awareness on environmental issues, starting to prefer products developed with environmental and social responsibility policies. In this sense, the brands are trying to adapt to this change of society consciousness that requires environmental and social responsibility, developing forms of production that are not so damaging to the environment (Morais & Figueiredo, 2013) . To answer these questions, companies are beginning to incorporate sustainability in the life cycle of fashion products throughout their development process.
Apparel Industry Waste
The waste management is one of the focuses of this research because the amount of textile waste in ABSTRACT: The Apparel Industry is one of the most polluting industries due to the amount of waste that is created throughout the production process. It is essential to study this process to identify the problem, the causes and to propose solutions for a sustainable approach in this sector. This paper presents an exploratory study on the management of textile waste in Portugal in general and more specifically, through a case study in a confection clothing company.
the Portuguese apparel industry is massive and can be managed to be used in other projects in a more sustainable way.
According to Thomas (2016) , in Portugal, "Textile waste weigh annually is about 230 tons…" and "…5% of 4607 tons of municipal solid waste, is composed of clothing or household linen which end up in a landfill or incinerated." This happens because the industry is not interested in recycling used clothing as this results in less resistant fibbers and does not provide great profit (Thomas, 2016) .
Furthermore, these residues are not only from textile products in end of life. The development process of these products also produces a lot of waste, particularly in the cutting phase of every clothing industry. These residues, which are mostly small pieces of fabric, are generated in tons of rowmaterials that are being disposed in landfills, which present a major problem for the economy of these companies and the environment.
Sustainability
Sustainability is a current topic much debated and induced as a solution to repair or at least minimize various actions that have been committed and that degrade our planet, for example, the global warming; the pollution; deforestation; among others. This damage is caused by several reasons but one of the main ones is industrialization. David Santilho and the organization "Forum for Future", highlighted some of the main problems caused by these industries, namely: "Consumption of Fashion; water consumption; the conditions of work; the energy expended; the use of chemicals; the carbon released duo to fabrics and transportation of garments around the world; the complexity of the supply chain and waste management" (Morais et al., s.d.) .
Considering the factors mentioned above, there is a need for measures that can reduce waste, establishing a sustainable development. Sustainable development is founded by the way companies pace themselves to the environment and society, taking actions to minimize the problems caused to nature. This development must be part of the business vision, based on the creation of sustainable products and using basic strategies such as the use of renewable energy sources and new technologies that can assist in the waste management. However, most companies still do not care about these problems and do not consider the concepts of sustainability.
Sustainable Projects
There are worldwide initiatives that bring these concepts mentioned above together, namely the fashion brands with eco-friendly principal of reuse of waste materials and this have resulted in innovative fashion products with added value. Therefore, to carry out this research study, was necessary to realize the possible interactions between the textile and clothing industry and their waste. The cases presented below and carried out in different countries, are some examples: The fashion brand "Contextura", located in Rio Grande do Sul in Brazil, "is a textile research atelier that explores the interaction between art, design, handcraft, fashion and sustainability. Through out fieldwork, there is a selection in the industrial waste that can be converted into expressive raw materials to form new visual and tactile solutions in objects of art, fashion and decoration, through contemporary technology textile "collage" with eco-friendly adhesives" (Contexture, 2016) .
The "Insecta Shoes" is a brand of vegan and ecological shoes, produced in Brazil. Their shoes are made from vintage clothing and plastic (PET) bottles recycled and there is not used any new raw material. The company also uses other sustainable strategies, such as the planting of trees needed to neutralize the CO2 emissions emitted; "the delivery of products are made by bicycle, which is a faster way and that does not pollute the environment" and many other methods that are always being improved with focus on sustainability (Insecta Shoes, 2016).
The "Darono" is a Portuguese brand that creates original interior design pieces, and have a great concern for environmental issues, using their own fibbers, consisting of "polymers, which are totally ecofriendly" (Darono, 2016) .
The "Vintage For A Cause" is a project that transforms used fashion clothes in vintage clothing, the revenue of its sales are reversed in full to the sustainability of the same project. This project has the support of renowned designers such as Katty Xiomara and women over 50 years old who do not have a professional occupation (VintageForACause, 2016) .
These are some examples of successful companies that are based on sustainability to create sustainable products with high environmental value and low production cost, making them into luxury goods with added value.
RESULTS AND DISCUSSION
After a brief literature review and the selection of the methodology, the development of this research goes through a case study.
First, there was a research on the apparel industry in general, highlighting the clothing industry and its waste to the perception and identification of the problem. As previously stated, the waste generated by the Apparel Industry in Portugal are about 230 tons per year and the majority corresponds to textile waste that is created throughout the garment production, mainly in the confection phase, consisting of remnants of fibbers or fabrics (Thomas, 2016) .
Therefore one of the fundamental problems of this industry is the waste associated with the manufacturing process.
The waste generated industrially is classified according to the European Waste List, defined in Law 209/2004, and the codes used for textile waste are: − 04 01 09 -waste of confection and finishing; − 04 02 09 -composite materials waste (impregnated textile, elastomer and plastomer); − 04 02 15 -waste from the textile industry (mainly cut origin, confection, packing's, manufacturing process, and other processes in the textile industry); − 04 02 21 -wastes from unprocessed textile fibbers (mainly row-fibbers that have not undergone any processing); − 04 02 22 -processed fibbers waste (debris include fibbers, yarns, knitted and woven strips, lint, waste fibbers retained in the filters machines, and others); − 15 01 03 -textile packaging waste (used in cotton bales, for example).
The amount of waste produced in the textile and clothing companies are very variable, depending on the size of the company, its main activity and the steps involved in the production process.
In general, there is a separation of waste in these companies, although this process can vary from company to company, and some just separate the most common waste such as plastic and paper, and some more developed companies include more advanced procedures.
After being speared, the waste is delivered to authorized or licensed waste carriers, thus being sent for recovery or disposal. The waste sent for recovery can be recycled or reused and the one sent to eliminate, normally is placed in a landfill or deposited on the ground.
Data on textile waste were obtained from the National Statistics Institute (INE) and the Portuguese Environmental Agency (APA).
The following table represents the textile residues generated in recent years. As can be seen in Table 1 , in 2015, 54,001 tons of textiles waste was produced in the industry from textiles, clothing, leather and leather goods.
In Figure 1 we can observe the types of waste (tons) produced in 2015 in textiles manufacturing, i.e. in all textile and clothing companies in Portugal, concluding that these are mainly textile waste (nonhazardous). In Figure 2 we can observe the types of waste management operations that were used in 2015 in the textile and clothing companies in Portugal, showing that 84,351 tons of waste are recovered through recycling and recovery operations and 26 465 tons are eliminated through disposal operations, being mainly placed in a landfill. After this brief study, to better understand the problem, there was a study case.
Study Case
The company under study is a small/medium company in the north of Portugal in a textile area of excellency in the country. It is an SME of the textile confection sector and it began its activity in 1974 and its main activity is the manufacture of knitted clothes, whose production is entirely to export. Its main customers are the Next; Acne Studios; Zara; Moncler; BMW and Porsche.
As previously stated, this case study helps in the perception and identification of the problem, for better understanding of the problem.
Thus, this study consisted in the collection of data provided by the company in relation to solid waste generated annually and data provided by day-to-day observation. The observations allowed to verify that the main solid waste is composed of three different types: plastic, textiles, paper and cardboard (Table  2) . As it can be seen in Table 2 , while the textile waste produced in 2015 amounted to 7980 kg, in the first six months of 2016, the amounts already was on 4940 kg, which certainly implies that year will produce more textile waste than the year before.
It is possible to conclude, according to the data in Table 2 , that the type of waste most produced is paper and cardboard, both in 2016 and in 2015, followed by textile waste. These wastes are sent and processed by the company Valor-Rib, which is a competent authority for waste treatment, and the last resort used for their elimination is the deposit in the soil (called D1 operation). The cost of treating textile waste for the company was about two hundred euros (until June) in 2016 and four hundred in 2015.
The Value-Rib can also carry out the sorting of recyclable products, including textiles, which are forwarded to the appropriate recyclers. However, according to company information, none of textile waste generated in this company was sent for this purpose.
During 2015, the company also sold some of its waste to a private client, including cutting waste and fabric waste, which made a recover of about a thousand euros for the company.
From these data collected it can be verified that the generation of waste is a serious environmental problem, as are almost 11 to 12 tons of annual waste to be disposed of in a landfill, besides being also a financial loss.
After this analysis, it was performed one observation of this waste within the company to better understand how it is produced and treated. During this process, it was concluded that the section that generates more waste is the cutting section.
In the images of Figures 5 and 6 it can be seen that the recollection of waste is done through two ducts on back of the cutting machine (Fig. 5) . The only permitted separation at this point is: paper, cardboard and plastic, which are conducted to one of the conduits and the textile waste to another. At the end of the day, they are stored in containers ( fig. 6 ) and then at the end of each month they are delivered to the competent authorities for their treatment. There is no separation or classification of textile waste either by colour or quality of raw materials. The literature review for this project revealed the environmental issue of waste generated in the textile and clothing sector in the north of Portugal. This specific case study allowed a better identification of the problem of the waste generation and the way this is treated at the industrial level. From the data collected it is clear that the production of waste is a serious environmental problem, as about 11 tons of annual waste is disposed of in landfills, in addition to also be a financial loss.
It is possible however to identify actions that can make this process more sustainable, in environmental, social and economic point of view.
There are already some successful cases implemented in Portugal, working with the reuse of waste for the confection of new products.
As future prospects for this research, it is intended to work in waste management of this company (case study), in order not only to reduce their textile waste, but also to sort and organize it in order to be used as raw material for new products, either within the company or to other more creative businesses models and thus achieve more sustainable solutions for textile waste.
